Expression of prestin, a membrane motor protein, in the mammalian auditory and vestibular periphery.
Hair cells are specialized mechanoreceptors common to auditory and vestibular sensory organs of mammalian and non-mammalian species. Different hair cells are believed to share common features related to their mechanosensory function. It has been shown that hair cells possess various forms of motile properties that enhance their receptor function. Membrane-based electromotility is a form of hair cell motility observed in isolated outer hair cells (OHCs) of the cochlea. A novel membrane protein, prestin, recently cloned from gerbil and rat tissues, is presumably responsible for electromotility. We cloned prestin from mouse organ of Corti and confirmed strong homology of this protein among different rodent species. We explored whether or not prestin is present in hair cells of the vestibular system. Using reverse transcription-polymerase chain reaction, we demonstrated that prestin is expressed in mouse and rat auditory and vestibular organs, but not in chicken auditory periphery. In situ hybridization and immunolocalization studies confirmed the presence of prestin in OHCs as well as in vestibular hair cells (VHCs) of rodent saccule, utricle and crista ampullaris. However, in the VHCs, staining of varying intensity with anti-prestin antibodies was observed in the cytoplasm, but not in the lateral plasma membrane or in the stereociliary membrane. Whole-cell patch-clamp recordings showed that VHCs do not possess the voltage-dependent capacitance associated with membrane-based electromotility. We conclude that although prestin is expressed in VHCs, it is unlikely that it supports the form of somatic motility observed in OHCs.